Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302 Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number
Our goal is to develop an analytical and numerical approach to diagnose arrival sound waves from long-distanced sources on the basis of the most advanced methods of dynamics that include ray dynamics, wave dynamics reconstruction on the basis of ray dynamics, specific asymptotic solutions in the short-wave approximation, and specific diagnostic codes adjusted to the wave-chaos analysis. 
LONG-TERM GOALS
Our goal is to develop an analytical and numerical approach to diagnose arrival sound waves from long-distanced sources on the basis of the most advanced methods of dynamics that include ray dynamics, wave dynamics reconstruction on the basis of ray dynamics, specific asymptotic solutions in the short-wave approximation, and specific diagnostic codes adjusted to the wave-chaos analysis.
OBJECTIVES
Long-range sound propagation in ocean can be studied using contemporary methods of nonlinear dynamics, resonance theory, theory of chaos and, particularly, quantum chaos.
Our research is directed towards developing and understanding of new phenomenon: wave-chaos. The Results can be applied to wave propagation in plasma layers and toroidal plasma devices, to mesoscopic systems (electron transport and conductivity of quantum wires and dots).
APPROACH
In our research we use:
1. WKB-method 2. Topological analysis of chaotic orbits in the phase space 3. Kinetic theory and fractional kinetics 4. High-performance simulations
WORK COMPLETED
It has been demonstrated that the mechanism of emergence of ray chaos due to overlapping of nonlinear ray-medium resonances should play an important role in long range sound propagation.
We considered quantum breaking time scaling in superdiffusive dynamics.
We considered weak mixing and anomalous kinetics along filamented surfaces.
RESULTS
The properties of ray travel times, including fractal properties of the timefront fine structure, under condition of ray chaos have been investigated. It has been shown that coexistence of chaotic and regular rays, typical for dynamical chaos, leads to the appearance of gaps in ray travel time distributions, which are absent in unperturbed waveguides.
We demonstrate by simulation that quantum breaking time scales as τ ħ ~ (1/ħ) 1/µ with µ > 1 that corresponds to superdiffusive dynamics.
We showed that in a square billiard with a horizontal bar in the middle the transport is anomalous and that its properties can be linked to the ergodic properties of continued fractions.
IMPACT/APPLICATIONS
General theory of wave propagation in waveguides.
